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ESSENTIAL FISH HABITAT ASSESSMENT 

1.0 INTRODUCTION 
This document presents the findings of the essential fish habitat  assessment (EFHA) conducted 
for proposed runway safety area (RSA) improvements at the Kodiak Airport (Airport) as 
required by the Magnuson-Stevens Fishery Conservation and Management Act (MSA) of 1976, 
as amended. The objective of this EFHA is to describe how the actions proposed as part of RSA 
improvements may affect essential fish habitat designated by the National Marine Fisheries 
Service (NMFS).  

Essential fish habitat (EFH) is broadly defined by the MSA and the Sustainable Fisheries Act to 
include “those waters and substrate necessary to fish for spawning, breeding, feeding, or growth 
to maturity.” This language is interpreted or described in the 1997 Interim Final Rule (NMFS 
1997). Waters include aquatic areas and their associated physical, chemical, and biological 
properties that are used by fish and may include historically used habitat areas, if appropriate. 
Substrate includes sediment, hard bottom, structures underlying the waters, and associated 
biological communities. Necessary has been defined as the habitat required to support a 
sustainable fishery and the managed species’ contribution to a healthy ecosystem. Spawning, 
breeding, feeding, or growth to maturity covers a species’ full life cycle. 

Proposed actions for this project will place fill in marine waters and result in direct loss of 
marine habitats and indirect adverse effects to those habitats and the species that use them. An 
environmental impact statement (EIS) is also being prepared that evaluates the various 
alternatives for the airport runways. This EFHA describes the combination of the two preferred 
actions: one for Runway 07/25 and one for Runway 18/36.  

2.0 PROJECT DESCRIPTION 

2.1 Location 
The Airport is in Township 28 South, Range 20 West, Sections 14 and 15 (Seward Meridian) in 
Kodiak, Alaska. It is on the northeast shore of Kodiak Island, approximately 4 miles southwest 
of the City of Kodiak, in St. Paul Harbor, within Chiniak Bay. The Airport is situated north of 
Womens Bay and south of the Buskin River mouth (Figure 1).  

2.2 Definition of the Project Area 
In support of the EIS, SWCA Environmental Consultants (SWCA) conducted fieldwork in the 
vicinity of the Airport during 2007 and 2008, to document species presence, habitat use, and 
existing habitat conditions. This Project Area consisted of the nearshore marine waters of 
Chiniak Bay in the immediate vicinity of each of the three proposed RSA extensions, the lower 
Buskin River beginning downstream of river mile 1.3, and the lower portion of Devils Creek 
(Figure 2).  
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Figure 1. Kodiak Airport vicinity. 
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Figure 2. Project Area. 
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2.2.1 Runway End 18 

The intertidal area of the Buskin River barrier bar is a low-gradient beach that is mostly sand 
with gravels. Immediately beyond Runway end 18 is armor rock. Further from the runway end 
are cobbles and large gravels that are strewn in a band over the sandy surface. Offshore there are 
some finer sediments. This area is receives some freshwater influence from the Buskin River. 
The subtidal area continues from the intertidal beach as a flat sandy area, gently sloping toward 
the bay. Bottom substrates are mostly sand, with some small patches of kelp that attached to 
larger substrates such as cobble. 

2.2.2 Runway End 25 

An armor rock embankment extends below Runway end 25. At the base of the embankment is a 
narrow and sandy intertidal area with a gentle slope similar to the marine side of the Buskin 
River barrier bar. The sandy intertidal area becomes a flat and rocky subtidal area that is mostly 
sand mixed with patches of kelp. The rocks in this area are suitable habitat for attached (i.e., 
sessile) invertebrates and algae. 

2.2.3 Runway End 36 

Finny Beach is located near the base of Runway end 36. The intertidal area on the north end of 
the beach is extremely steep and the substrate is composed of large slate boulders. In this area, 
armor rock extends from the base of the runway into the water. The upper beach in this area is 
covered with large gravel and chunks of concrete that wash out of the bank above. The substrate 
transitions from the large armor rock boulders to gravel, then to sand and fine gravel as the beach 
progresses to the south. Although the main beach is relatively well-protected, there is little 
evidence of algae beyond the armor rock slope, indicating that substrates at the beach are mobile. 
At the furthest southern point of the beach, a rocky intertidal point extends out into the bay. The 
rocks are covered with dense areas of rockweed, and patches of acorn barnacles and Pacific blue 
mussels. The subtidal area south of Runway end 36 is almost entirely sand. The area east of the 
base of Runway end 36 is also mostly sand; however, there is one small kelp bed. The substrates 
within the kelp area are predominantly cobbles and sand. 

2.2.4 Buskin River and Devils Creek 
The Buskin River and Devils Creek have been highly modified within the Project Area by 
development of the Airport and the military facilities that preceded it. Development of the 
facilities now known as U.S. Coast Guard Base Integrated Support Center Kodiak (ISC Kodiak) 
and the Airport began in 1939 as part of a U.S. military installation. The lower Buskin River 
extends downstream of the Chiniak Highway bridge and has a gradient of approximately 3.5%. 
Prior to development, the lower Buskin River was a freely meandering alluvial plain channel, 
and some reaches still display these characteristics. Portions of the lower river are braided with 
dense vegetation on the banks, and other portions are confined by bedrock, with alternating pools 
and riffles. The estuary has a wide meandering channel with a gradient of approximately 0.1% 
(DOWL 2007). There is also a broad tidal marsh north of the river channel and a smaller tidal 
marsh area south of the channel. The intertidal area next to the river channel is mostly vegetated 
intertidal marsh and unvegetated flats. The Buskin River estuary has approximately 9.6 acres of 
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intertidal wetland. The lower portion of Devils Creek flows through the Airport and joins the 
Buskin River from the south. Within the Project Area, the creek’s channel has a fairly straight 
trajectory and is confined between high banks. Substrates are dominated by cobble and gravel.  

2.3 Data Collection Methods 
Data on EFH, habitat conditions, and species’ use of the Project Area were obtained from 
literature reviews of existing information, interviews with local experts in biological resources, 
and field surveys. Various sampling methods were employed during 2007 and 2008 surveys 
(Table 1); a detailed description of survey methods is available in the Freshwater and Marine 
Ecology Technical Report (SWCA 2009) prepared for the EIS. 

Table 1. Sampling Methods Detail for 2007 and 2008 

Sample Method Target Habitat Target Species Date of Sampling 

Opai net Freshwater: small off-channel areas Small fish, juvenile 
salmonids June 2008 

Fyke net Freshwater: main channel areas Small fish, juvenile 
salmonids 

September 2007,  
June 2008 

Beach seine Freshwater and marine areas: all habitats Fish September 2007,  
June 2008 

Minnow trap Freshwater and estuarine areas Small fish, juvenile 
salmonids September 2007 

Snorkel survey Freshwater and estuarine: areas with at 
least 2 feet of water Fish September 2007,  

June 2008 

Dive (SCUBA) and walking 
surveys Marine: intertidal and subtidal habitats Fish and invertebrates, 

algae, substrate March–May 2008 

Kick net Freshwater: areas with 3 feet of water or 
less. Invertebrates September 2007, 

June 2008 

Drift net Freshwater: main channel areas Invertebrates June 2008 

Water quality  Estuarine: freshwater/marine interface n/a, determine salinity 
intrusion June 2008 

Kelp surveys–visual 
estimate Subtidal Macroalgae and substrate November 2008 

 

Field surveys were conducted in September 2007 and June 2008 to determine 

• the types of aquatic macroinvertebrates in the Buskin River estuary and Devils Creek; 
• fish presence, distribution, and timing of habitat use in Devils Creek, the Buskin River, 

the Buskin River estuary, and the marine side of Buskin River barrier bar; and 
• the extent of saltwater inflow in the Buskin River estuary at high tide. 

Field surveys were conducted in March, April, and May 2008 to determine 

• habitat conditions on the marine side of Buskin River barrier bar (including intertidal and 
subtidal algae, fish, and invertebrate presence) and substrate composition. 

Field surveys were conducted in November 2008 to 

• map subtidal kelp beds near Runway end 25; and 
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• determine substrate composition near Runway end 25.  

2.4 Proposed Action 
The runway system at the Airport consists of three runways: 07/25, 11/29, and 18/36. Runway 
11/29 meets current Federal Aviation Administration (FAA) design standards, but Runways 
07/25 and 18/36 do not have the length of RSA necessary at the runway ends to provide adequate 
overrun or undershoot protection. The Alaska Department of Transportation and Public Facilities 
(ADOT&PF) proposes to bring the Airport runways into compliance with FAA RSA design 
standards to the extent practicable.  

In general, RSAs are rectangular areas that are centered on the runway, measure 500 feet wide 
along the length of the runway, and extend 1,000 feet beyond each runway end. In areas where 
standard size RSAs cannot feasibly be developed off the runway ends, Engineered Materials 
Arresting Systems (EMAS) can be installed, EMAS consists of pre-cast, crushable, cellular 
cement blocks that slow or arrest the movement of aircraft that move beyond the end of a 
runway.  The type of aircraft operating at a given airport determines airport-specific RSA design 
standard dimensions and the runway length needed for those aircraft. The RSA design standards 
for the Kodiak Runways 18/36 and 07/25 are based on the Boeing 737-400 aircraft. 

The existing RSA for Runway 07/25 on the west runway end is 500 feet wide and extends 1,000 
feet in front of the landing threshold. However, there is no safety area in front of the Runway 
07/25 landing threshold on the east runway end, a deficiency of 1,000 feet from design standards. 
The existing RSA for Runway 18/36 is 500 feet wide and contains no additional distance beyond 
the end of either runway (i.e., the RSA is deficient the full 1,000 feet on both runway ends).  

This EFHA describes the combination of the two proposed actions (one for Runway 07/25 and 
one for Runway 18/36). The proposed actions will meet the project purpose and need (to provide 
RSA improvement and safety enhancement) while minimizing detrimental environmental 
impacts.  The Runway 07/25 action will extend the runway’s RSA 600 feet to the east (Figure 3). 
The Runway 18/36 action will extend the runway’s RSA to the south (off Runway end 36) 
(Figure 4) by 600 feet. These actions are described below. 

Construction of the RSAs will require approximately 719,000 cubic yards of fill, including 
gravel for the embankments, medium-size underlayer stone, large-size armor stone, crushed 
aggregate base course, and sub-base course (DOWL HKM 2009). The source of these materials 
is currently unknown. However, for the purposes of this BA, it is assumed that gravel for the 
embankments will come from an on-island source and be delivered, by truck, to the site. The use 
of Kodiak-area fill sources will require hauling operations for 45 to 90 days, 10 hours a day 
(DOWL HKM 2009). Haul routes will be located along the Kodiak Island road system and on 
existing Airport access roads. Embankment materials will be placed by conventional end dump 
methods from the existing embankments.  

Underlayer and armor stone will come from an off-island source and be barged to the 
construction area. Transportation of underlayer and armor stone will require 10 to 20 barge trips 
over the construction period. Armor rock will be placed into its final location with a crane or 
loader (DOWL HKM 2009). Should all fill materials (armor rock and gravel) be barged to the 
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site, there will be up to 400 barge trips required for construction of the RSAs. Currently, there 
are one or two large vessels and 10 to 20 small vessels traveling in and out of Kodiak via the 
Chiniak Bay ship channel on a daily basis. If all fill materials are barged to the site and small 
barges are used for project construction, approximately 400 barge trips will be required. This will 
result in the addition of approximately one barge per day to current boat traffic in Chiniak Bay. 

Construction will take place over the course of approximately three years and will be completed 
in 2015. Construction will be phased so that in-water work will not occur on more than one 
runway at a time. It is anticipated that improvements to Runway 07/25 will be initiated first, with 
improvements to Runway 18/36 to be implemented upon completion of work on Runway 07/25. 
Work will also be scheduled to minimize impacts to operations by large aircraft, such as Alaska 
Airlines’ 737s and the U.S. Coast Guard’s C-130s. For these aircraft, off-peak season is typically 
from November to March, and work during this time will have the fewest impacts on their 
operations (DOWL HKM 2009). Some construction activities, such as preparation of the finished 
surfaces (e.g., sub-base, crushed aggregates, and paving) will need to be completed during the 
summer, in coordination with the ADOT&PF, FAA, and the U.S. Coast Guard. 

2.4.1 Runway 07/25 Action 

The proposed action for Runway 07/25 will enhance the RSA at the east end of the runway 
through an extension into St. Paul Harbor, east of the Airport, and the use of EMAS. Fill will be 
placed off Runway end 25 to create a landmass 600 feet long by 500 feet wide. The Airport’s 
existing runway length of 7,542 feet will be maintained. The Runway end 25 EMAS bed will be 
approximately 170 feet wide and 385 feet in length, installed on pavement with a minimum 
setback of 35 feet from the runway threshold. The site design will also include sufficient area 
around the perimeter of the EMAS bed footprint to allow emergency vehicle access. 

The EMAS will provide a 70-knot stopping capability on Runway end 25 for the runway’s 
design aircraft. The existing RSA will be enhanced for aircraft overruns on Runway end 25 (i.e., 
for takeoffs to the east), the primary operational flow of the Airport for departures, providing an 
equivalent level of safety for aircraft overruns as that offered by a traditional graded 1,000-foot 
RSA. The expanded landmass beyond Runway end 25 will also meet FAA standards for 
undershoots by providing 600 feet of RSA. 
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Figure 3. RSA extension footprints for Runway End 25 proposed action. 
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Figure 4. RSA extension footprint for Runway End 36 proposed action. 
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Approximately 256,932 cubic yards of fill will be required to construct the new landmass needed 
to support the EMAS. The potential environmental impacts related to the Runway 07/25 
proposed action will be associated with the loss of marine habitat from the placement of this fill 
to construct a 600-foot landmass expansion on Runway end 25. 

2.4.2 Runway 18/36 Action 

The proposed action for Runway 18/36 will enhance the RSA at the north and south end of 
Runway 18/36 through a 600-foot-long by 500-foot-wide landmass extension at the south 
(beyond existing Runway end 36) and a shift in the runway location 240 feet to the south. An 
EMAS bed approximately 170 feet wide and 165 feet long will be placed beyond Runway end 18 
(north), installed on existing pavement with a minimum setback of 35 feet from the runway 
threshold. The EMAS bed will provide a 40-knot stopping capability on Runway end 18 for the 
runway’s design aircraft. 

The existing runway length of 5,013 feet will not change, but the runway end thresholds will be 
shifted 240 feet south of their current locations. This action will provide 360 feet of undershoot 
protection for landings from the south to Runway end 36 and 240 feet of undershoot protection 
for landings from the north to Runway end 18. This action will also provide 40-knot stopping 
capability for overruns beyond Runway end 18 and will provide 360 feet of overrun protection 
for landings and takeoffs to the south. 

Approximately 462,081 cubic yards of fill will be required to construct the new 600-foot 
landmass extension to the south beyond Runway end 36, shift the runway 240 feet, and install a 
40-knot EMAS at the north end of the runway. The potential environmental impacts related to 
this action will be associated with the short term consequences of fill placement into St. Paul 
Harbor and the long-term changes resulting from lost habitat and new landmass in the marine 
environment. This action avoids placing any fill north of the existing runway toward the Buskin 
River.  No in-water work is proposed for Buskin River tributaries (including Devils Creek) or the 
mainstem of the Buskin River.   

3.0 ESSENTIAL FISH HABITAT 
EFH is identified by the North Pacific Fishery Management Council only for species managed 
under a federal fishery management plan (FMP). In the Kodiak area, EFH has been defined for 
the Alaska stocks of Pacific salmon, managed by the North Pacific Fishery Management 
Council, and Gulf of Alaska (GOA) groundfish, managed under the GOA groundfish FMP 
(NPFMC 2008, 2009). The following sections describe EFH in the Project Area and Chiniak 
Bay. 

3.1 Salmon EFH 
Marine EFH for coho, chum, pink, sockeye, and Chinook salmon occurs in nearshore marine 
waters that will be affected by construction of the Runway 07/25 and Runway 18/36 RSAs. The 
shallow nearshore waters in the Runway end 25 RSA footprint receive freshwater influence from 
the Buskin River (Coastline Engineering and Dynamic Solutions-International 2009). 
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Distribution and concentration of the Buskin River freshwater plume are determined primarily by 
winds; the plume does not appear to extend south to Runway end 36.  

Freshwater EFH for salmonids occurs in the Buskin River. The Buskin River and its tributaries 
are identified as important freshwater spawning areas for chum, coho, pink, and sockeye salmon. 
Further, Buskin Lake, Lake Louise, and Lake Catherine are listed as important spawning waters 
for coho and sockeye salmon in the Alaska Department of Fish and Game’s Catalog of Waters 
Important for Spawning, Rearing, or Migration of Anadromous Fishes (ADF&G 2012).  

EFH species use the Buskin River estuary for rearing and migration. Although Chinook salmon 
do not spawn in the Buskin River, adult and sub-adult Chinook inhabit Chiniak Bay and are 
therefore addressed in this EFHA. The life stages of salmon that may have their EFH affected by 
the proposed actions are listed in Table 2.  

Several salmon species were documented in the Project Area during SWCA’s 2007 and 2008 
field surveys. During these field observations, the following species were most abundant: 

• coho salmon 
• chum salmon 
• sockeye salmon 
• pink salmon 

Table 2. Pacific Salmon and GOA Groundfish with Designated EFH Present in the Project Area  

EFH Species Eggs Larvae Estuarine 
Juveniles Late Juvenile Adult 

Salmon  
(coho, chum, sockeye, pink) – x x x x 

Salmon (Chinook) – – – x x 

Walleye pollock x x  x x 

Pacific cod x x  x x 

Yellowfin sole x x  x x 

Arrowtooth flounder  x  x x 

Rock sole  x  x x 

Alaska plaice x x  x x 

Rex sole x x  x x 

Dover sole x x  – – 

Flathead sole x x  x x 

Sablefish – –  – – 

Pacific ocean perch  x  x – 

Shortraker/rougheye rockfish  x   – 

Northern rockfish  x   – 

Thornyhead rockfish  x  – – 

Yelloweye rockfish  x  x x 

Dusky rockfish  x   – 
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EFH Species Eggs Larvae Estuarine 
Juveniles Late Juvenile Adult 

Atka mackerel  x   x 

Sculpins    x x 

Skates     x 

Sharks1      

Octopus1      

Forage fish complex1       

Squid    x x 

x = species is present and EFH has been designated within the Kodiak Airport Project Area. 
– = EFH exists within the vicinity, but not within Project Area.  
1 = species known to be present in Chiniak Bay; however, EFH description has not been determined due to insufficient information. 
Sources: NMFS 2005; NPFMC 2009. 

3.2 Groundfish EFH 
Marine EFH occurs in the project area for the following nonsalmonid, marine species in the 
GOA Groundfish FMP: walleye pollock, Pacific cod, sablefish, flatfish, rockfish, Atka mackerel, 
skates, squid, sculpins, sharks, octopus, and forage fish. Forage fish are species identified as 
having ecological importance as prey. Forage fish species identified in Chiniak Bay include 
smelt (capelin, eulachon, and surf smelt), Pacific sandfish, Pacific sand lance, and invertebrate 
krill (NPFMC 2008). Table 2 present the species and life stage(s) of fish with designated EFH in 
the vicinity of the Airport. In some instances, the information needed to describe “those waters 
and substrate necessary … for spawning, breeding, feeding, or growth to maturity” as defined in 
NMFS (1997) for an EFH species is insufficient, and descriptions have not been determined. 
These instances are noted in Table 2. 

Various groundfish species were documented in the Project Area during field surveys conducted 
by SWCA in 2007 and 2008. During these field observations, the following species were most 
abundant: 

• rock sole and other flatfish (starry flounder, butter sole, sand sole) 
• sculpins (Pacific staghorn, buffalo, great, tidepool) 
• forage fish (Pacific sand lance, krill) 

3.3 Other Species with Important EFH Implications 
Although Pacific herring are not included in the forage fish category of the GOA Groundfish 
FMP, this important forage fish species is an integral part of the ecosystem. Herring are not a 
federally managed species; the management of herring falls under the State of Alaska’s 
jurisdiction. Due to their importance as a prey species, an analysis of the project’s effects on 
herring is included as part of this EFH, as an adverse effect on herring will likely translate into 
an adverse effect on other managed species.  
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3.4 Habitat Areas of Particular Concern 
Within designated EFH, habitat areas of particular concern (HAPCs) can also be identified. 
HAPCs may be identified for their ecological importance to the long-term sustainability of 
managed species, for their rarity, or for their susceptibility to degradation or development. Kelp 
meets EFH/HAPC considerations, has been found within the Project Area, and will be affected 
by the Runway end 25 RSA improvement. However, no specific HAPCs have been identified 
within or near designated EFH adjacent to the Airport or in Chiniak Bay.  

4.0 ANALYSIS OF EFFECTS TO EFH 
Changes to EFH that will result from the RSA improvements are summarized in Table 3. 
Potential long-term impacts to Pacific salmon and GOA groundfish EFH are discussed in detail 
in subsequent sections.  

The EIS for the project details the environmental impacts on fish species associated with RSA 
extensions. The placement of fill in marine areas will be required at Runway ends 25 and 36. 
Potential effects on salmon and groundfish EFH include temporary construction-related impacts, 
loss of existing habitat, creation of new habitat types, changes in prey production, and localized 
changes to existing fish and invertebrate communities. 

Table 3. Acres of Direct Habitat Loss for Salmon and Groundfish EFH from RSA Improvements 

Habitat Type Dominant Substrate Runway 07/25:  

Extend Runway end 25 
by 600 feet and use 
EMAS 

Runway 18/36: 

Extend Runway end 
36 by 600 feet and 
shift Runway end 18 
south by 240 feet 

Combined 
Runway Actions 

Intertidal 

Sand 0.6 0.4 1.0 

Sand and gravel 0 0.2 0.2 

Gravel and cobble 0 0.1 0.1 

Bedrock 0 <0.1 <0.1 

Armor rock 0.2 0.8 1.0 

Subtidal 

Sand 2.0 4.9 6.9 

Sand and gravel 0 0.4 0.4 

Gravel 0.3 0 0.3 

Gravel and cobble 6.0 2.3 8.3 

Bedrock 0 <0.1 <0.1 

Armor rock 0 <0.1 <0.1 

Supratidal 
(above MHHW mark) 

Riparian vegetation 0.2 1.6 1.8 

Rock armor 0.4 0.5 0.9 

Sand and gravel 0.1 0 0.1 

Sand 0 <0.1 <0.1 

Total Acres 9.8 11.1 20.9 
Note: Accuracy ±0.1 acre. 
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MHHW = mean higher high water. 
Source: SWCA 2009. 

4.1 Impacts Common to Salmon and Groundfish EFH 
Existing intertidal and subtidal habitats in the project area support various species of kelp and 
other algae. Kelp stands ranging from 10% to 50% cover east of Runway end 25 will be lost in 
the RSA expansion (Figure 5). A portion of the proposed fill area also includes cover by other 
algal species, such as red ribbon and filamentous green algal species.  

The new armor rock on embankment side slopes in marine waters will create new rocky 
intertidal and rocky subtidal zones along the perimeter of the RSA extensions, and will replace 
existing intertidal armor rock on the current runway end within the project footprint. Armor rock 
side slopes in subtidal and intertidal areas will be constructed using a 2:1 slope around the 
perimeter of the footprint for both proposed actions. Although some armor rock currently exists 
in the supratidal and upper intertidal area at Runway end 25, it does not extend to the subtidal 
zone (see Figure 5). The surface of the new armor rock fill will likely be colonized by species 
similar to those supported by the existing armor rock shoreline and also by subtidal species. 
Colonization will begin in the construction completion year (2014), but populations at the project 
site will likely take several years to reach existing levels of abundance and maturity (Konar 
2007; Lacroix 2001). There will be an additional 1.4 acres of rock armor placed in the supratidal 
zone from Runway 07/25. Armoring from the supratidal through the subtidal zones will limit 
nutrient exchanges and recruitment of terrestrial food sources between these zones.  

Because substrates in the project footprint will change from sand, gravel, and cobble to armor 
rock, fish and invertebrate assemblages using those habitats will also be likely to change (Figure 
5 and 7). A change in gradient and substrates along the shoreline will likely cause long-term 
changes in the assemblage of potential fish prey that live on or in the substrate in the immediate 
vicinity of the proposed action footprints. Shoreline armoring has been shown to decrease local 
abundance and species richness of invertebrate and insect assemblages in the supratidal zone (the 
area immediately upland from the tidal zone) in Puget Sound, Washington (Sobocinski 2003). 
Armoring will also limit the availability of terrestrial prey and nutrient inputs for fish as well as 
for primary producers in nearshore waters (Dugan et al. 2011). These changes to the existing 
shoreline will likely result in long-term localized changes to fish assemblages in the vicinity of 
the fill footprints for Runway end 25, with an increase in species preferring rocky substrates and 
a decrease in species preferring soft-bottom to cobble substrates. Planktonic prey species 
abundance is not expected to change. The new armor rock will have less adverse effects at 
Runway end 36 because the existing shoreline is composed of armor rock, which limits 
connectivity, transfer of nutrients, and prey items, as well as recruitment of organic material 
between the intertidal and the supratidal and riparian area (Figure 7). Therefore, armor rock fill 
placed at Runway end 36 will not change the connectivity from supratidal to subtidal zones since 
the existing connectivity is limited.  

Extension of both runway ends will increase the volume of stormwater entering the marine 
environment from the construction of new impervious and/or less pervious surfaces. Any 
stormwater discharge increases will be expected to be minor compared to the total area of 
Kodiak Airport, and no significant impact will be anticipated as a variety of best management 
practices (BMPs) will be used to ensure that water quality conditions are maintained (discussed 
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in Section 6 below). Also, no long-term changes to freshwater inputs, effluent mixing zones, or 
marine water quality are anticipated as a result of either proposed action. Therefore, no 
measurable effects to aquatic species from changes in water quality are expected. 

4.2 Impacts to Pacific Salmon EFH 
Eastward extension of the Runway end 25 landmass will alter the flow path of fresh water 
coming from the Buskin River. Soft-bottom habitat at the beach south of Runway 07/25 will no 
longer receive freshwater influence (see Figures 5 and 6). This indirect loss of freshwater 
influence is in addition to the direct loss of freshwater-influenced habitat by placement of RSA 
fill. Species that follow the freshwater plume will use the area south of Runway end 25 less 
often. The Project Area currently has 101.7 acres of freshwater-influenced habitat at high tide, 
and impacts from the Runway 07/25 proposed action will reduce the amount of this habitat type 
by 18.0% in the Project Area. A slight increase in freshwater-influenced habitat of about 2.4% 
will occur along the barrier bar, and an increase of about 1.6% will occur at the beach to the 
north of the Buskin River since more fresh water will be contained in the area north of Runway 
end 25. However, the area of increase will occur along the off-shore edge of the plume, in deeper 
waters that are less preferable to juvenile salmonids. Meanwhile, the area lost occurs primarily in 
higher quality intertidal and shallow subtidal areas.  
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Figure 5. Dominant substrates and algal presence (Runway Ends 18 and 25). 
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Figure 6. Freshwater-influenced marine habitats in the Airport Project Area. 
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Figure 7. Dominant substrates and algal presence (Runway End 36). 
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The changes to freshwater influence from the Runway 07/25 RSA extension may result in 
changes to habitat use by juvenile salmonids. Anadromous species will continue to use the 
barrier bar area; however, beaches south of Runway end 25 will likely be used less frequently. 
Since the proposed actions will displace the freshwater plume further off-shore, fish following 
the shoreline will be displaced into deeper waters (approximately 19.5 feet deeper at high tide). 
These changes to freshwater influence may keep juvenile pink and chum salmon isolated in the 
barrier bar area. Though the barrier bar may be more favorable for their needs than the steeper 
armor-rocked slopes surrounding the runway ends (see Figures 5 and 6), other shallow, low-
gradient areas south of Runway end 25 will be more difficult for small smolts to access. 
Concentrating a greater number of fish into a smaller area will likely have negative impacts to 
juvenile salmonids because of greater competition for limited resources. Juvenile salmonids 
following the shoreline into deeper waters around the runway footprints will be exposed to 
additional predation by larger fish that inhabit deeper waters, and also by fish that will inhabit 
the new rocky intertidal and subtidal habitats created by the rock armor fill. 

As fish are forced to use a smaller area of available habitat, high fish densities can result in 
negative impacts to the population. In the marine environment, salmon populations may be 
strongly affected by three density-dependent factors: competition for food, predation, and disease 
(Groot et al. 1995:488). Some research has shown that density-dependent growth reduction in 
sockeye salmon takes place during the early stage of marine life and is probably caused by 
competition for food (Peterman 1984). This density-dependent growth has also been noted for 
chum salmon during early marine life resulting from competition with juvenile pink salmon 
(Beacham and Starr 1982). 

The area with the densest kelp cover is located outside the fill footprint for Runway 07/25 RSA 
extension. The majority of the densest kelp bed will still receive some periodic flushing with 
Buskin River water under certain wind conditions. As a result, some fish, including juvenile 
coho and sockeye that are able to use deeper water habitats, will still be able to access high-
density kelp habitat (sees Figure 5 and 6). The amount of available habitat will be reduced from 
existing conditions (see Table 3).  

The Runway 07/25 proposed action will interfere with nearshore sediment transport processes. 
This action will bury existing sediment sources (former river deposits near Runway end 25) and 
“isolate the remaining [sediments] from entering the longshore transport process” (Coastline 
Engineering and Dynamic Solutions-International 2009). This action will slow or stop the natural 
migration of the Buskin River mouth and block sediments in the existing northward sediment 
transport stream, isolating them south of the new RSA fill. The new Runway 07/25 RSA will 
also shelter the coastline south of the runway from waves from the north and provide protection 
to the barrier bar from waves from the south. It should not affect access to freshwater spawning 
or rearing grounds of anadromous species in the Buskin River, and fish passage between marine 
waters and the river will also not be affected. Changes to sediment transport are not expected to 
cause aggradation or an accumulation of sediment within the Buskin River estuary (Coastline 
Engineering and Dynamic Solutions-International 2009). 

Fill placed into marine waters to build an RSA may displace a variety of anadromous and marine 
fish species, including those with EFH or commercial, subsistence, recreational, or cultural 
importance. Although these mobile species will likely move to other available nearby areas once 
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disturbance begins, sessile marine species, including barnacles, bivalves, chitons, anemones, and 
algae will be covered by fill. These species are found elsewhere in Chiniak Bay (Stevens et al. 
2000), and the amount of direct loss attributable to the RSA expansion project will not threaten 
their continued existence in the bay or their use for cultural, commercial, or recreational 
purposes. Effects to these sessile populations, which are capable of recolonizing the new rock 
armor substrate, will be expected to be local and short term. Effects to species that are not 
capable of colonizing the new armor rock, such as bivalves that use soft-bottom substrates, will 
be long term. Though the quantity of these organisms in the Project Area will decrease, fill 
footprints are relatively small compared to the total amount of subtidal soft-bottom substrates in 
Chiniak Bay. Thus, the Runway end 25 RSA fill footprint is not expected to have a measurable 
effect on the total population of bivalves in Chiniak Bay at a landscape scale. 

Fill in the deeper subtidal marine waters off Runway end 25 will occur in areas likely to be used 
by adult salmonids as they forage and stage prior to their spawning migration into fresh water. 
Adult salmonids will likely avoid construction areas or waters affected by construction, such as 
turbidity plumes. RSA fill will eliminate some foraging habitat, and fish will be diverted further 
off-shore. While this is not likely to measurably impact spawning success or body condition for 
these fish at freshwater entry, there is potential for this loss of habitat to alter predation rates by 
marine mammals or alter the harvest potential by subsistence fishermen.  

RSA fill will also eliminate various freshwater-influenced marine habitats and approximately 
650 linear feet of existing shoreline east of Runway end 25. The existing intertidal area consists 
of armor rock embankment in the upper intertidal area with a narrow sandy lower intertidal area 
that slopes gently into subtidal gravel and cobble habitat. These habitats currently function as 
nursery and foraging areas for a variety of fish and invertebrate species. Though it is unknown if 
spawning occurs in the project footprint, substrates and habitats are appropriate for spawning by 
some species (including forage fish that salmonids use as prey).  

4.3 Impacts to GOA Groundfish EFH 
RSA improvements will cause a direct loss of groundfish EFH, displace some groundfish species 
and their prey, result in the direct loss of aquatic organisms, and create new rocky intertidal and 
subtidal habitats along the perimeter of the filled area.  

Rocky intertidal and subtidal habitats, and nearshore kelp habitats, such as those found off 
Runway end 25 and 36, support lingcod, kelp greenling, various rockfish, gunnel, and sculpin 
(Mecklenberg et al. 2002). These habitats function as nursery and foraging grounds for a variety 
of fish and invertebrate species. Though it is unknown if spawning occurs in the project 
footprint, substrates and habitats are appropriate for spawning by some species (e.g., Pacific sand 
lance, surf smelt, capelin, spiny dogfish, red Irish lord, Atka mackerel, yellowfin sole, Pacific 
staghorn sculpin, great sculpin, and buffalo sculpin). Pacific sand lance, a forage fish 
documented in the Project Area (SWCA 2009), spawns in sand within shallow (sometimes 
intertidal) waters throughout November. Eggs and larvae are present in sand and fine gravel from 
November through March. Sand lance eggs present in the project footprint at the beginning of 
winter construction will be buried by fill. However, adult fish displaced prior to spawning will 
likely move to other nearby suitable shallow-water, soft-bottom habitats, including those that 
surround the project footprint. It is expected that habitats in Chiniak Bay will be capable of 
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supporting the species that will be displaced by the proposed project, and that effects to these 
populations will be localized and short term.  

Habitats off Runway ends 25 and 36 also support various species of algae. Kelp stands ranging 
from 10% to 50% cover will be destroyed during project construction; however, the highest 
densities of kelp were documented immediately east of the proposed RSA extensions off 
Runway end 25 (SWCA 2009). These high-density stands are outside the project’s footprint and 
will not be directly affected by fill placement.  

Because substrates in the project footprint will change, fish and invertebrate assemblages using 
those habitats will also be likely to change. The new armor rock on the RSA side slopes will 
create new rocky intertidal and rocky subtidal zones along the perimeter of the RSA extension. 
Runway end 25 currently contains some armor rock in the upper intertidal area, but it does not 
extend to the subtidal zone (see Figure 5). At Runway end 36, armor rock exists from the 
supratidal through the subtidal zones. Thus, adverse impacts to habitat are greater at Runway end 
25 due to the change in gradient and substrates along the shoreline that will likely result in long-
term changes in the assemblage of potential fish prey that live on or in the substrate in the 
immediate vicinity of the footprints. These changes to the existing shoreline will cause long-term 
localized changes to fish assemblages. The surface of the new armor rock fill will likely be 
colonized by species similar to those supported by the existing armor rock shoreline and also by 
subtidal species.  

The changes to invertebrate and prey species assemblages will change fish assemblages that prey 
on these species, but the habitat transition (to rocky substrate) will also create EFH for some 
groundfish species. For example, armor rock is characterized by crevices and cracks that may 
provide shelter from predators, and increased surface area that may serve as a stable substrate for 
kelp and algal growth. Abundance of species such as sculpins and gunnels, which are often 
associated with armor rock (Toft et al. 2004), may increase with the project in place. Flat fish, 
such as flounders and soles, and mobile invertebrate species, such as crab, will be displaced to 
the remaining suitable shallow-water, soft-bottom habitats that surround the project footprint. 
Marine species displaced by the new RSA fill will be expected to find suitable habitat nearby. 

RSA fill will also eliminate various freshwater-influenced marine habitats and approximately 
650 linear feet of existing shoreline east of Runway end 25. The existing intertidal area consists 
of armor rock embankment in the upper intertidal area with a narrow sandy lower intertidal area 
that slopes gently into subtidal gravel and cobble habitat. These habitats currently function as 
nursery and foraging areas for a variety of fish and invertebrate species. Though it is unknown if 
spawning occurs in the project footprint, substrates and habitats are appropriate for spawning by 
some groundfish species.  

4.4 Effects to Other Species with Important EFH Implications 
As was mentioned in Section 3.3, Pacific herring is a species managed under the State of 
Alaska’s jurisdiction and is not included in the forage fish category of the GOA Groundfish 
FMP. However, an adverse effect on this important prey species will likely result in an adverse 
effect on other managed species; therefore effects on herring are included in this EFHA. The 
subtidal habitat near Runway end 36 is known to serve as a herring congregation area where 
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herring gather prior to spawning in other locations in Chiniak Bay (J. Dinnocenzo, personal 
communication 2009). Herring will be temporarily displaced from this area during construction. 
However, it is expected that they will continue to use the bay as a gathering location following 
construction, and they will be further displaced into the main channel of Chiniak Bay. 

4.5 Construction Impacts 
Construction timing is an important factor in determining the magnitude and extent of impacts to 
aquatic species and EFH. Because of the mild Kodiak climate, a year-round construction 
schedule will be feasible for most of the project. Therefore, seasonal species use of habitats in 
the Project Area was evaluated for the entire calendar year to determine potential impacts 
resulting from construction timing (Table 4). The evaluation focused on critical life stages such 
as hatching, outmigration, and spawning or birthing, as species may be more susceptible to 
disturbance during these phases (Heard 1991; Warren 1991). Because the project area includes 
marine, estuarine, and freshwater habitats used by a variety of species, there are critical life 
stages that occur throughout the year and no single work window will avoid all species. 
However, a November-through-February time frame for marine in-water work will avoid or 
minimize impacts to most salmonids, marine fishes (including groundfish), and EFH. Because 
the timing of aquatic species presence coincides with the timing of heavy air traffic (e.g., salmon 
runs are linked with the timing of commercial fisheries, recreational use, and tourism) the 
November-through-February time frame will also minimize impacts to large aircraft operations. 
In-water construction activities during these winter months will largely avoid peak outmigration 
and spawning migration of most salmon, with the exception of the end of coho outmigration, 
which can occur into November. In-water work will not block fish passage but could temporarily 
disrupt, displace, or reduce local abundance of fish in the construction area.  

Some important EFH species have critical life stages that may overlap with a winter in-water 
work window (see Table 4). For example, spiny dogfish use nearshore shallow waters during this 
time for mating or birthing. Pacific staghorn sculpins spawn in soft-bottom intertidal to subtidal 
areas from October through April. Sand lance, a forage fish documented in the Project Area, 
spawn in sand in shallow waters throughout November, and eggs and larvae are present in sand 
and fine gravel from November through March. A variety of righteye flounder species spawn 
from February through May. Construction during these times may temporarily disrupt, delay, or 
displace these aquatic species during a time when they may be more sensitive to environmental 
changes.  
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Table 4. Timing of Habitat Use for Salmon and Groundfish in Marine and Freshwater Environments of the Kodiak Airport Project Area 

Species Life Stage Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
RWE1 

18 25 36 
Salmon 

Pink salmon2 

Return to fresh water             ●   
Spawning        late     n/a 
Outmigration              ● ●  
Estuary and nearshore 
rearing              ● ●  

Sockeye salmon3 

Return to fresh water      late       ●   
Spawning             n/a 
outmigration              ● ●  
Estuary and nearshore 
rearing              ● ●  

Chum salmon4 

Return to fresh water             ●   
Spawning        late     n/a 
Outmigration             ● ●  
Estuary and nearshore 
rearing              ● ●  

Coho salmon5 

Adults congregate offshore        peak: 
wk. 3     ● ● ● 

Return to fresh water        late     ●   
Spawning             n/a 
Outmigration                
Estuary and nearshore 
rearing             ● ●  

Chinook salmon6 Adults in marine water             ● ● ● 
Groundfish 

Sharks  
(spiny dogfish)7 

In shallow nearshore waters             
● ● ● Birthing in shallow nearshore 

waters             

Cods8 
Walleye pollock and Pacific 
cod spawning and use of 
shallow nearshore waters 

            ● ● ● 

Righteye flounders9 Spawning in nearshore 
shallows             ● ● ● 

Rockfish10 Juvenile rearing in nearshore 
shallows              ● ● 

Sablefish11 Juvenile rearing in nearshore 
shallows             ● ● ● 

Atka mackerel12 Spawning              ● ● 
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Species Life Stage Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec RWE1 

Sculpins13 

Buffalo sculpin spawning             ● ● ● 
Red Irish lord spawning              ● ● 
Pacific staghorn sculpin 
spawning             ● ● ● 

Capelin14 

Adult spawning             ● ●  
Eggs present in intertidal fine 
gravel/sand                

Larval presence/hatching                

Smelts  
(anadromous)15 

Spawning in lower reaches 
of rivers             ●   

Outmigration             ● ●  

Sandfish16 Larvae in nearshore shallow 
waters             ● ● ● 

Pacific herring17 Spawning in aquatic 
vegetation in shallow water              ●  

Pacific sand lance18 

Nearshore activity, adults             

● ● ● 
Spawning             
Eggs present in intertidal fine 
gravel/sand             

Larval presence/hatching             
Key:    range of activity  greater activity  peak of activity 

 
Note: Timing information for skates, pricklebacks, and gunnels was not available at the time of writing. 
1 RWE: Runway end with habitat appropriate for species life stage. 
2 ADF&G 1994; Murray 1986. 
3 S. Maclean, personal communication 2007; Murray 1986; Schmidt et al. 2005; D. Urban, personal communication April 2008. 
4 Groot and Margolis 1991; S. Maclean, personal communication 2007. 
5 ADF&G 1994, 2012; Murray 1986. 
6 ADF&G 1994, 2012; Murray 1986. 
7 NOAA 2005.  
8 ADF&G 2009; PFMC 2005. 
9 PFMC 2005. 
10 PFMC 2005. 
11 NMFS 2009. 
12 ADF&G 1994; ADF&G 2009. 
13 CDFG 2009; Goodson and Weisgerber 1988; Sempier 2003. 
14 S. Maclean, personal communication 2007; NPFMC 2009; Ormseth et al. 2008. 
15 ADF&G 1994; PFMC 2005. 
16 Thedinga et al. 2006. 
17 ADF&G 1994. 
18 S. Payne, personal communication 2008; Robards et al. 1999. 
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No in-water work in freshwater habitats is anticipated. A December-through-February window 
will avoid peak spawning and migrations for all salmon, except coho that can spawn into 
December.  

Localized and short-term increases in suspended sediment and turbidity may result from 
placement of fill into marine habitat. The extent of increased turbidity will depend primarily on 
the construction methods and the content of fine-grained materials in the fill. Core materials for 
the RSAs will be gravel/cobble sized and larger, and these sediments are expected to rapidly 
settle out of the water column. Impacts to EFH resulting from increases in turbidity during 
construction will be minimized by using BMPs and conservation measures (see Section 6.0). It is 
expected that fish present during the initial phases of construction will move to areas where 
turbidity impacts can be avoided. Impacts to EFH from construction-related turbidity are 
expected to be minor, localized, and of short duration. 

5.0 CONCLUSIONS 
The proposed actions will adversely affect salmon and groundfish EFH. Extension of the 
Runway end 25 RSA will likely result in long-term impacts to salmon and groundfish EFH due 
to the loss of habitat containing kelp and other algae, and modification of existing slopes and 
substrates, which will displace juvenile salmon to habitats that are not comparable to existing 
salmon EFH.  

Due to the existing steep, armored shoreline, limited algal cover, and low habitat complexity of 
this area, effects to salmon and groundfish EFH from extension of the Runway end 36 RSA will 
likely be lesser. Although there will be a loss of EFH, biotic communities will likely remain 
similar to existing communities and displaced organisms will be expected to find suitable nearby 
habitat. 

Short-term degradation of water quality from increased turbidity will result from construction at 
Runway ends 25 and 36. These construction impacts should be localized and minor.  

6.0 POTENTIAL CONSERVATION MEASURES 
Implementation of the proposed project may include a variety of conservation measures and 
BMPs. Final proposed conservation measures will be determined following agency input and 
analysis of cost and feasibility by FAA and ADOT&PF. Proposed conservation measures are 
expected to reduce or eliminate project-related impacts to EFH. Where appropriate, conservation 
measures will be implemented using an adaptive management approach. BMPs will be used to 
minimize impacts to EFH during construction.  

Potential conservation measures under consideration include:  
• Phasing construction timing in marine areas so that in-water work occurs from November 

through February will minimize impacts to most salmon and groundfish EFH. Phasing in-
water construction timing to occur in estuarine areas from December through February 
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will avoid peak spawning and migrations for most salmon (coho can spawn into 
December), thus minimizing impacts to EFH.  

BMPs will be used to minimize effects to EFH during construction.  

• Fill materials will be obtained from existing commercial sources (along the road system, 
if possible) and will be clean (i.e., contain minimal fine particles such as silt and clay) to 
minimize sediment releases and turbidity outside of the fill zone.  

• Fill materials will be nontoxic and free of invasive species. 
• Armor rock will be evaluated to ensure compatibility in the marine environment, thereby 

facilitating rapid recolonization of the outer fill material by marine species. 
• Potential for fuel, oil, or hydraulic fluid spills or leakage from construction equipment 

will be minimized. 
• A construction stormwater pollution prevention plan (SWPPP) and a construction oil spill 

prevention plan will be prepared to avoid or minimize discharges of sediment or 
hydrocarbons during construction. 

• Silt curtains will be the primary method of containment at both runway ends. If silt 
curtains are determined to not adequately contain fine sediments during fill activities, 
other techniques will be used to minimize sedimentation dispersion in the marine 
environment, such as alternative fill placement methods or washing the fill. These 
alternative methods will be developed for and documented in the SWPPP. If methods 
included in the SWPPP are not successful, the SWPPP will be modified to identify 
alternative methods for sediment containment, and the U.S. Fish and Wildlife Service 
will be provided an opportunity to review the revisions prior to implementation. 

• BMPs for erosion and sediment control will be used during construction activities to 
minimize the introduction of suspended sediment to EFH. 

• Material barges will not be grounded in kelp stands. 
• Ballast water and hulls on armor rock transport barges should be free of invasive species. 

7.0 POTENTIAL COMPENSATORY MITIGATION MEASURES 
Potential mitigation measures addressing the unavoidable loss of marine habitat resulting from 
RSA improvements will likely focus on the creation, restoration, and/or enhancement of marine 
or freshwater-influenced intertidal and subtidal mixed soft-bottom habitats, the habitats that will 
be most affected by project implementation. In lieu of mitigation, direct payment of fees could 
be made to agencies or organizations to fund preservation, restoration, or enhancement 
programs, or conservation easements elsewhere in the general area.  
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